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EXECUTIVE SUMMARY 
The 2019 (Year 3) Periodic Site Review Report (PSR Report) has been developed to confirm the 
effectiveness and adequacy of the remedy in achieving the remedial objectives (ROs) with respect to the 
1,1-dichloroethene (1,1-DCE) affected groundwater related to the site. On behalf of Victoria 
Technologies, Inc. (VTI), Arcadis prepared the PSR Report as required by the Arizona Department of 
Environmental Quality’s (ADEQ’s) Record of Decision (ROD) dated October 19, 2016 and corrected on 
February 1, 2017 (ADEQ 2016, 2017).  

The selected remedy for the 1,1-dichloroethene (1,1-DCE) affected groundwater consists of groundwater 
monitoring with a contingency remedy of controlled migration consisting of groundwater extraction and 
granular activated carbon (GAC) treatment.  

The assessment of this PSR found: 

• The remedy has been implemented as specified in the ROD and no deficiencies occurred 

• The current action level is Based Level (Section 4.3) and no active remediation or contingency 
actions were required during this PSR period in accordance with the Proposed Remedial Action Plan 
(PRAP) and ROD 

• The 1,1-DCE will continue to advect and potentially increase in certain downgradient wells as 
accounted for in the ADEQ-approved Final Feasibility Study (FS) Report and PRAP (Arcadis 2014a, 
2016). This is most likely to occur at sentinel wells downgradient from monitoring well MW-26D2 and 
MW-28D2 where 1,1-DCE concentrations are elevated compared to the downgradient sentinel wells 
(e.g., MW-38D2). The remaining sentinel monitoring wells are not expected to increase significantly 
further based on the reported data and trends. 

• ME Global uses have not changed and are not expected to change in the foreseeable future 

• City of Tempe’s (COT) uses have not changed, but, COT expects to expand COT’s recharge facility 
at the Ken McDonald Golf Course approximately 1 mile south of the facility 

• Salt River Project’s (SRP) groundwater current and future potential uses remain unchanged. SRP 
expects the future uses of the canal water(s) to also include municipal potable uses. The action levels 
established in the PRAP and ROD account for future potable uses of the canals. Therefore, no 
change to the PRAP is required for SRP’s planned change of use 

• ME Global and SRP’s well uses have not been adversely affected by the 1,1-DCE and are not current 
threatened  

• The USEPA maximum contaminant level (MCL), the Aquifer Water Quality Standard (AWQS), and 
the Arizona water quality standards (Arizona Administrative Code [A.A.C.] R-18-11 Appendix A) for 
1,1-DCE have not changed since the PRAP and ROD were issued. Therefore, the 1,1-DCE action 
levels remain protective 

• The site currently meets all ROs. The remedy is currently protective of human health and the 
environment and those exposure pathways that could result in unacceptable risks are being 
controlled 
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• The ROs continue to be protective of human health and the environment and the remedy is capable 
of ensuring the ROs for the site (i.e., protecting each municipal, agricultural, industrial or other 
beneficial use of groundwater pumped from ME Global’s and SRP’s groundwater supply wells)  

• The nature and extent of the 1,1-DCE groundwater plume is adequately defined and its migration is 
generally consistent with predictions and the groundwater modeling presented in the Final FS Report 
(Arcadis 2014a, 2014b)  

• Based on the nature of the 1,1-DCE affected groundwater, the conceptual site model (CSM), the 
gradual changes in 1,1-DCE concentrations, the selected remedy, the annual groundwater 
monitoring, reporting, and threat assessments, the receptor exposure pathways, a periodic review 
period of five years is appropriate for the site. Therefore, the next PSR Report will be submitted to the 
ADEQ in five years (2024). The report will be based on groundwater monitoring results from 2019 
through 2023. 

Review of the site remedy demonstrates that it is currently protective of human health and the 
environment and those exposure pathways that could potentially result in unacceptable risks are being 
controlled. The groundwater monitoring activities conducted in accordance with the PRAP are effective at 
monitoring the 1,1-DCE groundwater plume, assessing potential future threats, and protecting 
groundwater receptors.  
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1. INTRODUCTION 
Arcadis U.S., Inc. (Arcadis), on behalf of Victoria Technologies, Inc. (VTI), has prepared this 2019 (Year 
3) Periodic Site Review Report (PSR Report) for the former Capitol Castings facility (the facility) located in 
Tempe, Arizona (the site, see Figure 1). The Arizona Department of Environmental Quality (ADEQ) 
Voluntary Remediation Program (VRP) Site Code is 504426-00.  

The PSR Report was prepared in accordance with the Proposed Remedial Action Plan (PRAP, Arcadis 
2016), the Record of Decision (ROD; ADEQ 2016, 2017), and Arizona Administrative Code (A.A.C.) R18-
16-410(B)(8) for the 1,1-dichloroethene (1,1-DCE) affected groundwater. The purpose of the PSR Report 
is “to confirm the effectiveness and adequacy of the implemented remedy in meeting the [remedial 
objectives]” (ADEQ 2016).  

The report is organized into the following sections:  

• Section 2 – Site chronology 

• Section 3 – Background 

• Section 4 – Remedial actions 

• Section 5 – Progress since remedy implementation 

• Section 6 – Periodic site review process and findings 

• Section 7 – Technical assessment 

• Section 8 – Issues 

• Section 9 – Recommendations and follow-up actions 

• Section 10 – Protectiveness statement 

• Section 11 – Next periodic review 

• Section 12 – References 

2. SITE CHRONOLOGY 
This section summarizes the site chronology for the 1,1-DCE issue and includes notable events and 
documents to-date.  
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Site Chronology 

Event Date 
Operation of the facility began as a secondary steel foundry that produced various steel 
castings used primarily by the mining industry for wear-resistant and structural 
applications 

1953 

A vehicle maintenance area of the facility used 1,1,1-trichloroethane (TCA) to degrease 
equipment. The spent degreasing liquids were reportedly washed with water into an 
unlined pond (near monitoring well MW-22) and began to degrade to 1,1-DCE via 
hydrolysis in the warmer pond water. Time period is uncertain  

~1950s to 1980s 

Unlined pond was removed and replaced by an oil-water separator connected to a 
leach line 

1987 

CRA Limited (now Rio Tinto) purchased the facility 1988 

Investigation activities began for the leaking gasoline underground storage tank (LUST) 1989 

The oil-water separator leach line was removed and the oil-water separator outlet 
sealed. Since then, all related wastes have been transported from the facility  

1993 

Investigation of the LUST led to the discovery of chlorinated volatile organic 
compounds (CVOCs, primarily 1,1-DCE) in groundwater. Began investigations of the 
1,1-DCE 

1993 

Began operation of a 1,1-DCE source area groundwater extraction system, operated as 
part of the LUST corrective actions. Note, 1,1-DCE also was fortuitously treated prior to 
its discovery 

1993 

Soil, soil vapor, and groundwater investigations began to investigate the source area. 
Investigations were phase/stepwise and continued until 2015. Groundwater monitoring 
is ongoing 

1993 

ME International purchased the facility. ME International’s successor in interest, ME 
Elecmetal (ME Global), currently owns and operates the facility as a metals casting 
facility. VTI (a subsidiary of Rio Tinto) retained responsibility for some environmental 
issues 

1994 

Groundwater investigations and monitoring of 1,1-DCE downgradient and cross-
gradient of the facility begins 

1999 

Groundwater extraction and treatment system ended. 1,1-DCE concentrations in the S-
Zone groundwater were reduced by one order of magnitude 

2000 

Site entered into VRP 2001 

Enhanced reductive dechlorination (ERD) carbon substrate injections using in-situ 
reactive zone (IRZ) technology began as interim action to remediate groundwater 
containing the highest detected 1,1-DCE concentrations in the D-Zone   

2002 

The former leach line was closed (clean closure) under the Aquifer Protection Permit 
Program 

2003 

ERD injections using IRZ technology end 2006 

Land and Water Use Study was approved by ADEQ 2006 

Remedial Objectives Report approved by ADEQ 2010 

Final Remedial Investigation Report approved by ADEQ 2011 

Phase II Groundwater Flow and Solute Transport Model Report approved by ADEQ 2011 

Last monitoring wells installed 2014 
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Event Date 
Final Feasibility Study (FS) Report approved by ADEQ 2014 

PRAP detailing the groundwater monitoring with contingencies remedy for affected 
groundwater was approved by ADEQ 

2016 

ROD issued by the ADEQ 2016 

Implementation of groundwater monitoring with contingencies remedy begins 2017 

ROD groundwater monitoring and annual reporting 2017 to 2018 

Details related to the site chronology were provided in the following reports:  

• Land and Water Use Study (Arcadis 2006)  

• Remedial Investigation (RI)/ RO Report (Arcadis 2010, ADEQ 2011a) 

• Final FS Report (Arcadis 2014a)  

• PRAP (Arcadis 2016)  

• Fourth Quarter Groundwater Monitoring Report (Arcadis 2017)  

• 2017 and 2018 Annual Groundwater Monitoring Reports (Arcadis 2018, 2019). 

3. BACKGROUND 
This section presents a physical description of the site, land and resource use, history of contamination, 
and the basis for taking action.   

3.1 Physical Description 
The site is located in the western half of Section 3, Township 1 South, Range 4 East of the Gila & Salt 
River Baseline and Meridian system and encompasses the monitoring well network (Figure 2), the 1,1-
DCE affected groundwater (Figures 3 through 5), and the former Capitol Castings facility. 

The facility is located at 5857 South Kyrene Road in Tempe, Arizona. It is bounded more or less by the 
Western Canal and Kiwanis Park to the north and east, Kyrene Road to the west, and Guadalupe Road to 
the south. Beyond Kyrene Road are industrial and commercial properties (Figure 1). 

The facility elevation is approximately 1,190 feet above mean sea level (amsl) and encompasses an area 
of approximately 27 acres, of which roughly one-half is developed. The developed portion of the facility is 
predominantly on the southern half of the property while the northern half is mostly undeveloped. 

Operation of the facility began in 1953 as a secondary steel foundry that produced various steel castings 
used primarily by the mining industry for wear-resistant and structural applications. VTI owned and 
operated the facility from 1988 until 1994, when the facility was purchased by ME International, who’s 
successor in interest, ME Global, currently owns and operates the facility as a metals casting facility. 
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3.1.1 Geology and Hydrogeology 
The site is located in the western portion of the Eastern Salt River Valley (ESRV) sub-basin, which is part 
of Arizona’s Basin and Range physiographic province. The ESRV is a typical alluvial basin of the province 
and is surrounded by block-faulted mountain ranges, including the Phoenix, South, Superstition, and 
Santan Mountains and the Tempe pediments. Ground surface elevations and the depth to bedrock in the 
area generally dip away from the more proximal South Mountain and the Tempe pediments. The South 
Mountain range and the Tempe pediments are located approximately 2 miles west and 3.5 miles north of 
the site, respectively.  

The ESRV basin fill is comprised of Quaternary to Tertiary alluvial deposits, Tertiary volcanic rocks and 
Tertiary to Precambrian crystalline rocks. The alluvial deposits are regionally divided into Upper, Middle, 
and Lower Units (Laney and Hahn 1986, ADWR 2009). The Upper, Middle, and Lower Alluvial Units are 
all present at the site. 

The site hydrogeology consists of a multi-layered aquifer system with five water-bearing zones (the S- 
and the four D-Zones). These zones are separated by fine grained sediments, which effectively act as 
aquitards (two A-Zones). The S-Zone is a perched aquifer system and the four D-Zones are considered to 
be the primary aquifers at the site. The D- and A-Zones are further divided into more distinct zones1:  

• D-Zone (112 to 138 feet below ground surface [bgs])  

• A-Zone (138 to 174 feet bgs)  

• D2-Zone (174 to 207 feet bgs) 

• A2-Zone (207 to 250 feet bgs)  

• D3-Zone (250 to 335 feet bgs) and the  

• D4-Zone (335 feet bgs to ~600 feet bgs)  

The D4-Zone is a sedimentary rock aquifer (breccia/conglomerate).  

The groundwater elevations decrease significantly between the S- and D-Zone, the D- and D2-Zone, and 
between D2- and D3-Zone. The differences in groundwater elevations between D3- and D4-Zones are 
generally negligible. The aquitard or confining layers between the aquifers are significant hydraulic 
barriers, contributing to the large vertical gradients and limiting the vertical movement of constituents of 
concern (COC) affected groundwater. The groundwater flow directions at the site vary by aquifer; 
however, they are generally to the south (varying from southeast to southwest), consistent with the 
regional groundwater flow near the site. The groundwater flow directions and magnitude are influenced by 
recharge from Kiwanis Lake and the Western Canal, regional pumping, and local groundwater pumping. 
The D2-, D3-, and the D4-Zones are the most influenced by local groundwater pumping and the S-Zone 
is primarily influenced by recharge. Appendix A presents the groundwater elevation potentiometric 
surface maps for the S-, D-, D2-, and D3-Zones for groundwater elevations measured between 2016 and 
2019. 

 
1 The ranges provided are based on average depths at the site. 
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Additional information concerning the site’s regional geology and hydrogeology are available in the 
ADEQ-approved RI Report and ADEQ-approved Final FS Report. 

There are 72 groundwater wells within six of the hydrogeological zones and 40 of these wells are being 
used to monitor the 1,1-DCE affected groundwater (Figure 2). Well construction information, including the 
screen intervals, well depth, and screened hydrogeological zones, is summarized in Table 1.  

A detailed Conceptual Site Model (CSM) was provided in the PRAP and included a discussion of site 
hydrogeology, nature and extent of 1,1-DCE affected groundwater, and groundwater flow and transport 
modeling (Arcadis 2016). Additional information concerning the site’s hydrogeology and the CSM are 
available in the ADEQ-approved RI Report (ADEQ 2011a, Arcadis 2010a), the Final FS Report (Arcadis 
2014a), and the ADEQ-approved Phase II and the Phase III Groundwater Flow and Solute Transport 
Model Report  (ADEQ 2011b, 2014; Arcadis 2008, 2014b). 

3.2 Land and Resource Use 
A land and water use study was conducted (Arcadis 2006). The current use of the facility is industrial 
(metals castings). Land (soil) was not impacted outside of the facility; therefore, the property uses beyond 
the facility boundary were not evaluated. Further, previous investigations indicate that the soils near the 
suspected source area did not contain 1,1-DCE concentrations greater than the residential soil 
remediation level (SRL) or the minimum groundwater protection level (GPL).  

Water uses were also evaluated. Five active water supply wells were identified within 0.5 miles of the site 
(study area; Figure 1 and 2. Two of the wells are owned are located on the facility by ME Elecmetal (the 
current facility operator). One of the wells is used for industrial purposes, primarily as a fire suppression 
back-up water supply. The other ME Elecmetal well was abandoned in November 2012. The other three 
water supply wells are owned and operated by the Salt River Project (SRP) and supply irrigation water to 
the Western Canal and the High Line Canal.  

The SRP stated that the City of Phoenix has proposed to construct a drinking water treatment plant on 
the downstream end of the Western Canal (timing unknown). The SRP also stated that it could potentially 
install new water supply wells within the study area in the next 100 years giving preference to areas near 
existing canal infrastructure, but did not state it had plans or intentions to install any new water supply 
wells within the study area.  

The City of Tempe (COT) stated it had one monitoring well and one water supply well within the study 
area. However, on further inspection it was noted that the COT water supply well was located outside the 
study area. The COT stated it may install two additional recharge wells at the Ken McDonald Golf Course 
within or south of the study area. 

Recently the Arizona Department of Water Resources restricted the installation of new water supply wells 
in certain areas (Arizona Revised Statutes § 45-454). The restriction prevents the installation of non-
municipal water supply wells in Active Management Areas (AMAs) with an existing water supply 
distribution system. The site and the study area are included in the Phoenix AMA restricted groundwater 
use area. 

Current water uses are summarized in Section 6.2.  
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3.3 History of Contamination 

3.3.1 Contaminants of Concern 
Groundwater at the site is affected by a chlorinated volatile organic compound (CVOC) release and a 
gasoline LUST release. Based on the historical evaluations, 1,1-DCE, 1,2-dichloroethane (1,2-DCA) and 
benzene are the primary COCs. These three compounds are detected above their respective Arizona 
Aquifer Water Quality Standards (AWQS)2 and the maximum concentrations are typically two times 
greater than their respective AWQS, based on previous site investigations. The 1,2-DCA and benzene 
are related to the LUST release and the 1,1-DCE is related to the CVOC release. The LUST affected 
groundwater was closed with a No Further Action in 2019 (ADEQ 2019). The 1,1-DCE is the only 
constituent in groundwater present beyond the facility boundary greater than the AWQS and is addressed 
by the PRAP and the ROD. Historical information regarding the site and the 1,1-DCE is available in the 
ADEQ-approved Final FS Report (Arcadis 2014a). 

3.3.2 Nature and Extent of 1,1-DCE Affected Groundwater 
Groundwater monitoring of the 1,1-DCE affected groundwater has been ongoing since 1993 and the 
monitoring well network has been expanded to cover the four primary groundwater aquifers (S-, D-, D2-, 
and D3-Zones). 1,1-DCE has not been detected in the deeper D3b-Zone (lower D3-Zone) or D4-Zone. 
The most recent distribution of 1,1-DCE among the aquifers is depicted in Figures 3 through 5 (October 
20183) and the analytical results are summarized in Table 2. The vertical distribution of 1,1-DCE along 
the primary north-south axis is depicted in Figure 6. 

The horizontal and vertical extent of the 1,1-DCE plume has been heavily influenced by regional pumping 
in the deeper aquifers. Pumping by SRP well 21.5E-1.0S has had the greatest influence on the migration 
of the plume (Arcadis 2008, 2010) (see Figures 4 and 5). SRP well 21.5E-1.0S is screened in the D2-, 
A2-, and D3-Zones as well as the unaffected D4-Zone.  

3.3.2.1 S-Zone 

No groundwater samples were collected from the S-Zone during the second and fourth quarter 2018. 
However, one groundwater sample was collected from monitoring well MW-22S in the former source area 
in 2017 and was less than the 1,1-DCE AWQS of 7 micrograms per liter (µg/L) (Table 2). S-Zone 1,1-
DCE concentrations have been generally declining for the last decade (Appendix B).  

3.3.2.2 D-Zone 

No groundwater samples were collected from the D-Zone during the second and fourth quarter 2018. 
However, the 2017 results indicate 1,1-DCE concentrations are highest at monitoring well MW-15D (390 
µg/L; Figure 3). 1,1-DCE concentrations in the D-Zone have been declining over time (Appendix B). 1,1-

 
2 A.A.C. R18-11-405 
3 The groundwater monitoring event conducted in 2018, was the most comprehensive sampling event and therefore, 
provides the most complete accurate depiction of the 1,1-DCE distribution.  
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DCE concentrations in the D-Zone are higher than in the S-, the D2-, and the D3-Zones but it is more 
limited in extent (Figure 3). 

3.3.2.3 D2-Zone 

Five monitoring wells screened in the D2-Zone (MW-24D2, MW-33D2, MW-34D2, MW-36D2, and MW-
38D2) were sampled during the fourth quarter 2018. 1,1-DCE concentrations ranged from less than 0.5 
µg/L to 36 µg/L (MW-38D2, fourth quarter). 1,1-DCE was detected at a maximum concentration of 36 
µg/L in the groundwater sample collected from monitoring well MW-38D2 (Table 2, Figure 4). This was 
the only groundwater sample from the D2-Zone with a concentration of 1,1-DCE greater than the AWQS 
in 2018.  

The concentrations observed at monitoring wells MW-34D2 and MW-38D2 were greater than the 
concentrations observed in November 2017 and the two-year averages (Table 2). Based on the results, 
the groundwater plume extent may have increased slightly in the vicinity of MW-38D2 compared to 2017. 
However, due to the limited data set associated with the fourth quarter 2018 sampling, the estimated 
distribution of 1,1-DCE in groundwater in the D2-Zone was based on the most recent available data (2017 
to 2018; Figure 4) for mass flux evaluation purposes (Section 6.4.2). 1,1-DCE concentrations have 
fluctuated in the D2-Zone over time but are currently less than historical concentrations with the exception 
of monitoring well MW-38D2 (Appendix B).  

3.3.2.4 D3-Zone 

Five monitoring wells screened in the D3-Zone (MW-24D3, MW-33D3, MW-34D3, MW-36D3, and MW-
38D3) were sampled during the second and fourth quarters 2018. 1,1-DCE concentrations ranged from 
less than 0.5 µg/L to 25 µg/L (MW-38D3, second quarter). 1,1-DCE was detected greater than the AWQS 
in groundwater samples collected from monitoring wells MW-24D3, MW-34D3, MW-36D3, and MW-38D3 
(Table 2, Figure 5).   

The concentrations observed at in monitoring wells MW-24D3, MW-34D3, MW-36D3, and MW-38D3 
were greater than the concentrations observed in November 2017 and the two-year averages (Table 2). 
1,1-DCE was detected at concentrations less than the AWQS or not detected at the reporting limit in 
groundwater samples collected from monitoring wells MW-33D3 and MW-34D3 (second quarter only) 
(Figure 5). 1,1-DCE concentrations have fluctuated in the D3-Zone over time but are currently less than 
historical concentrations (Appendix B).  

3.3.2.5 A2- and D4-Zones 

Monitoring wells MW-36A2 and MW-33D4 are the only wells screened in the A2- and D4-Zones and were 
not sampled in 2018 (Figures 4 and 5, respectively). 1,1-DCE concentrations in monitoring wells MW-
36A2 and MW-33D4 have historically been less than the laboratory reporting limits and the AWQS and 
were less than the 0.5 µg/L reporting limit in 2017 (Figure 4 and 5, respectively). 

3.3.2.6 Long-term Trends 

The groundwater monitoring studies established that 1,1-DCE concentrations have been declining with 
time (Arcadis 2015). The peak 1,1-DCE concentrations have declined from: 
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• 16,000 µg/L in 1994 to 4.7 µg/L in 2017 in the S-Zone, 

• 2,300 µg/L in 2002 to 390 µg/L in 2017 in the D-Zone,  

• 530 µg/L in 2004 to 85 µg/L in 2017 in the D2-Zone, and 

• 56 µg/L in 2004 to 25 µg/L in 2018 the D3-Zone. 

These declines are attributed to natural attenuation of the 1,1-DCE, the source removal, and enhanced 
reductive dechlorination in-situ reactive zone treatment, described in Section 3.4. 

Select monitoring wells exhibit increasing or stable/fluctuating trends along the plume boundaries of the 
1,1-DCE affected groundwater (e.g. MW-28D2). This is the result of advective transport4 of the 1,1-DCE, 
predominantly due to the SRP well pumping, and some increases in 1,1-DCE concentrations in the 
downgradient wells were anticipated as indicated in the Final FS Report, the PRAP, and the groundwater 
flow and 1,1-DCE transport modeling (Section 3.3.3). 

3.3.3 Groundwater Flow and 1,1-DCE Transport Modeling 
The groundwater flow and solute transport model for the site (Phase III Model, appendix to the Final FS 
Report [Arcadis 2014b]) predicted that 1,1-DCE would advect downgradient but that the nearby water 
supply wells would not be adversely affected. 

The Phase III model predicts that any 1,1-DCE in the discharge from SRP well 21.5E-1.0S into Western 
Canal would never exceed 4 µg/L, based on the most likely (average) pumping rates for SRP well 21.5E-
1.0S; and that this peak concentration would occur in approximately 2080. SRP well 21.5E-1.0S is 
screened from the D2-Zone to the upper D4-Zone. 

The Phase III Model predicts that any 1,1-DCE in the sentinel monitoring wells along Orion Street, 
hydraulically upgradient of SRP well 21.5E-1.0S, would never exceed 120 µg/L in the D2-Zone and 50 
µg/L in the D3-Zone, based on the most likely (average) pumping rates for SRP well 21.5E-1.0S; and that 
these peaks would occur between 2035 and 2075.  

The Phase III Model predicts that any 1,1-DCE in the discharges from other water supply wells would 
never exceed laboratory reporting limits (0.5 to 1.0 µg/L), based on the most likely (average) pumping 
rates for the wells. This includes SRP well 20.6E-1.1S and ME Global well WS-1. SRP well 20.6E-1.1S is 
located approximately 2,700 feet to the west-southwest of the MW-38 well cluster (see Figure 1) and is 
potentially downgradient from the 1,1-DCE affected groundwater.  ME Global well WS-1 is located on the 
ME Global facility north of and upgradient from the 1,1-DCE affected groundwater (Figure 1) and is used 
for industrial (non-potable) purposes, primarily as a fire suppression backup water supply. A more 
detailed explanation and summary of the modeling can be found in the ADEQ-approved Final FS Report. 

In general groundwater flow is to the south, southwest, and or south east depending on the aquifer 
(zone). 2019 groundwater potentiometric surfaces are depicted in Appendix A and groundwater 
measurements are summarized in Table 3. 

 
4 In some areas, the advective transport rate exceeds the natural attenuation rate. 
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3.4 Interim and Historical Remedial Actions 
The former unlined rinse pond was removed in 1987 and replaced by an oil-water separator connected to 
a leach line. This leach line was then removed in 1993 and the oil-water separator outlet sealed. All 
related wastes since 1993 have been transported and disposed off-facility. The former leach line was 
closed (clean closure) under the Aquifer Protection Permit Program in 2003 (Arcadis 2002, ADEQ 2003). 

A 1,1-DCE source area groundwater extraction system operated as part of the LUST corrective actions 
from 1991 to 2000 using monitoring wells MW-10 and MW-11 and, to a lesser extent, other proximal 
extraction wells. These wells are located on the southern facility boundary near the former vehicle 
maintenance area (see Figure 2) and screened in the S-Zone and upper portion of the D-Zone. As a 
result, the 1,1-DCE concentrations in the S-Zone decreased by one order of magnitude and the 
groundwater extraction system was terminated in October 2000. An estimated 316 pounds of 1,1-DCE 
were removed from the groundwater in this manner. 

ERD IRZ carbon substrate injections were conducted from 2002 to 2006 to remediate groundwater 
containing the highest detected 1,1-DCE concentrations, in the D-Zone, hydraulically downgradient of the 
facility (near monitoring well MW-25D). The ERD IRZ treatment involved the injection of a natural, 
degradable carbohydrate solution, with surplus electron acceptors, into the D-Zone using two injection 
wells, IW-01 and IW-02, that were installed upgradient of MW-25D. The carbohydrate injections amplified 
the reducing conditions in the D-Zone, which accelerated the reductive dechlorination of 1,1-DCE to 
ethane by microbes naturally occurring in the groundwater. At the commencement of the ERD IRZ 
treatment, in November 2002, the highest concentrations in the D-Zone were approximately 1,500 to 
2,000 μg/L. By the end of 2004, 1,1-DCE concentrations in the vicinity of the injection wells decreased 50 
to 70 percent. The carbohydrate injections continued until June 2006. 1,1-DCE concentrations in 
groundwater in the vicinity of the injection wells currently range between 120 and 390 μg/L. 

Currently, the highest 1,1-DCE concentrations remain in the D-Zone aquifer in the vicinity of MW-15D 
(hydraulically upgradient of the former IRZ treatment area), with a concentration of 390 μg/L in October 
2017 when it was last sampled (Figure 3). The current 1,1-DCE concentrations in the D-Zone are on 
average approximately one fifth of the historical peak concentrations.  

3.5 Basis for Taking Action 
Pursuant to Arizona Revised Statue (A.R.S.) § 49-175(B)(4), A.A.C. R18-16-406, and R18-16-407, VTI 
completed the Final RI Report in 2010 (Arcadis 2010) and the Final FS Report in 2014 (Arcadis 2014b). 
The Final RI Report: 

• Established the nature and extent of the contamination and the determinable sources thereof 

• Identified current and potential impacts to public health, welfare and the environment 

• Identified current and reasonable foreseeable uses of land and waters of the state, and 

• Obtained and evaluated information necessary for identification and comparison of alternative 
remedial actions. 

Pursuant to A.A.C. R18-16-410, the ROD is the final administrative decision as defined under A.R.S. § 
41-1092(5). The remedy of continued groundwater monitoring and the contingency remedy of controlled 
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migration consisting of groundwater extraction and granular activated carbon (GAC) treatment coupled 
with continued groundwater monitoring were selected because they meet the following criteria pursuant to 
A.R.S. § 49-282.06(A): 

• Assure the protection of public health and welfare and the environment 

• To the extent practicable, provide for the control, management and cleanup of the 1,1-DCE in order to 
allow the maximum beneficial use of the groundwater, and 

• Are reasonable, necessary, cost-effective, and technically feasible. 

Groundwater monitoring of the 1,1-DCE affected groundwater has been ongoing since 1993. The 
monitoring well network has been expanded over the years and currently covers five groundwater 
aquifers (S-, D-, D2-, D3-, and D4-Zones) and extends approximately 2,400 feet beyond the facility 
boundary (Figure 2).  

Concentrations of 1,1-DCE in groundwater greater than 7 μg/L currently extend approximately 2,200 feet 
hydraulically downgradient from the facility and has a maximum width of approximately 2,000 feet near 
Orion Street (Figures 3 through 5). Concentrations of 1,1-DCE in groundwater greater than the AWQS of 
7 μg/L extend from approximately 65 feet below the ground surface (perched S-Zone aquifer) to a 
maximum depth of approximately 285 feet below the ground surface (upper D3-Zone). Concentrations of 
1,1-DCE have not been detected above the laboratory reporting limits in the deeper D3b-Zone (lower D3-
Zone) or D4-Zone. The concentrations of 1,1-DCE are highest in the D-Zone, at approximately 390 μg/L 
in 2017, and generally decrease with depth in the underlying aquifers (Arcadis 2014a). The D2-Zone and 
the D3-Zone are significantly influenced by nearby groundwater pumping (most notably SRP wells) and 
are considered the primary groundwater migration pathways.  

Five active water supply wells were identified within one-half mile of the site boundary, including four SRP 
wells and two ME Global wells (Arcadis 2010, 2014a). Of these six wells, one ME Global well (WS-2) was 
abandoned in 2013, and two of the SRP wells (21.1E-0.0S and 21.5E-1.5S; Figure 1) were determined 
not to be threatened by the 1,1-DCE plume (Arcadis 2014b). The remaining three wells (one owned by 
ME Global and two owned by SRP) could be threatened from the 1,1-DCE in groundwater. The two wells 
owned and operated by SRP are wells 20.6E-1.1S and 21.5E-1.0S (Figure 1), which supply irrigation 
water to the Highline Canal and the Western Canal, respectively. The final well, located on the site (WS-
1; Figure 1), is owned and operated by ME Global and is used for industrial (non-potable) purposes, 
primarily as a fire suppression backup water supply. 

The established ROs in the RI are: 

• To protect against a loss or impairment of each industrial use of groundwater pumped from ME 
Global’s groundwater supply wells that is threatened to be lost or impaired as a result of the 1,1-DCE, 
while such threat exists; and  

• To protect against a loss or impairment of each municipal, agricultural, industrial or other beneficial 
use of groundwater pumped from SRPs groundwater supply wells that is threatened to be lost or 
impaired as a result of the 1,1-DCE, while such threat exists. 

Based upon VTI’s groundwater flow and solute transport modeling (Phase III Model; Arcadis 2014b), ME 
Global’s industrial use of the groundwater is not threatened (i.e., the discharge of WS-1 would never 
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exceed 0.5 μg/L to 1.0 μg/L). VTI’s Phase III Model indicates that the 1,1-DCE plume would affect SRP 
well 21.5E-1.0S and concentrations of 1,1-DCE in the discharge would peak around year 2080 but remain 
less than 4 µg/L. VTI’s Phase III Model indicates that concentrations of 1,1-DCE in the discharge from 
SRP well 20.6E-1.1S into the Highline Canal would never exceed 0.5 μg/L to 1.0 μg/L reporting limit; 
however, SRP well 20.6E-1.1S is potentially located downgradient from the 1,1-DCE-affected 
groundwater. As such, SRP well 20.6E- 1.1S and SRP well 21.5E-1.0S are the only wells identified to 
have the potential to be affected by the 1,1-DCE plume. 

Current and foreseeable industrial uses of groundwater pumped from the ME Global well (Figure 1 and 
Figure 2) are not threatened to be lost or impaired as a result of the 1,1-DCE. There are no current or 
foreseeable municipal, agricultural, or recreational uses of groundwater pumped from ME Global wells 
(Arcadis 2016, Section 6.2). 

Current agricultural, industrial, and recreational uses of groundwater pumped from SRP wells 20.6E-1.1S 
and 21.5E-1.0S are not potentially threatened to be lost or impaired as a result of the 1,1-DCE. There are 
no current municipal uses of groundwater pumped from SRP wells 20.6E-1.1S or 21.5E-1.0S; however, 
municipal uses of the Western Canal and Highline Canal water are considered foreseeable as identified 
in the Land and Water Use Study and Section 6.2. Based on the foregoing, the Final RI Report, Final FS 
Report, the PRAP, and the ROD, the foreseeable municipal use of groundwater pumped from SRP water 
supply wells 21.5E-1.0S and 20.6E-1.1S (Figure 1) could potentially be lost or impaired as a result of the 
1,1-DCE in groundwater; however, it is not probable. 

4. REMEDIAL ACTIONS 

4.1 Remedy Selection – Record of Decision 
The Final FS Report was prepared in 2014 to evaluate remedial alternatives for the 1,1-DCE affected 
groundwater. The Final FS was prepared in accordance with A.A.C. R18-16-407 and relied upon the data 
contained in the Final RI Report (Arcadis 2014b). 

The remedy for the 1,1-DCE affected groundwater, selected in the Final FS Report and developed in the 
PRAP, consists of groundwater monitoring with a contingency remedy of controlled migration consisting 
of groundwater extraction and GAC treatment coupled with continued groundwater monitoring. 
Groundwater monitoring data will be used to determine whether there develops a threat of loss or 
impairment of any municipal, agricultural, industrial or other beneficial use of groundwater pumped from 
SRP well 21.5E-1.0S or SRP well 20.6E-1.1S as a result of the 1,1-DCE, which would be a trigger for the 
implementation of the contingency remedy. If met, the contingency remedy would trigger the requirement 
to complete the design and construction of, as well as operate, a groundwater treatment system while 
continuing groundwater monitoring. The goal of controlled migration and treatment will be to ensure the 
concentration of any 1,1-DCE in the discharge from SRP well 21.5E-1.0S or SRP well 20.6E-1.1S is no 
greater than 90 percent of the most stringent 1,1-DCE numeric water quality standard for the currently 
applicable designated use or future designated use of the canal water into which the SRP wells 
discharge. 

Groundwater monitoring data will also be used to determine whether there is a threat of loss or 
impairment of industrial use of groundwater pumped from ME Global well WS-1 as a result of the 1,1-
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DCE. Since ME Global’s industrial use of the groundwater is not threatened (i.e., the maximum 
groundwater concentration is less than the most conservative, applicable numeric water quality standard), 
no contingency actions have been established for this well. If ME Global’s use of the groundwater 
changes, VTI will evaluate and employ additional remedial strategies to safeguard ME Global’s use of this 
well. 

4.2 Remedy Implementation 
The groundwater monitoring data is used to determine if the implementation of the contingency remedy of 
controlled migration coupled with continued groundwater monitoring is triggered. The approach to such a 
determination involves an escalation of remedial activities in a phased manner, depending on the 
groundwater monitoring data, and include elements such as increased groundwater monitoring, sampling 
and analysis; increased reporting; installation of additional monitoring wells; updates of the groundwater 
flow and solute transport model; and, if necessary, installation of contingency groundwater extraction 
wells and implementation of the contingency remedy. The approach provides sufficient time to determine 
whether there develops a threat of loss or impairment of any municipal, agricultural, industrial or other 
beneficial use of groundwater pumped from SRP well 21.5E-1.0S or SRP well 20.6E-1.1S as a result of 
the 1,1-DCE. 

The remedy requires monitoring of specific groundwater monitoring wells, as well as SRP wells 20.6E-
1.1S and 21.5E-1.0S. Groundwater monitoring data is collected on an established frequency (Attachment 
A) and enables a determination over the long term of whether:  

• There develops a threat of loss or impairment of any municipal, agricultural, industrial or other 
beneficial use of groundwater pumped from SRP well 21.5E-1.0S or SRP well 20.6E-1.1S as a result 
of the 1,1-DCE, which would be a trigger for the implementation of the contingency remedy of 
controlled migration coupled with continued groundwater monitoring, or 

• There develops a threat of loss or impairment of any industrial use of groundwater pumped from ME 
Global well WS-1 as a result of the 1,1-DCE.  

The contingency remedy includes controlled migration coupled with continued groundwater monitoring 
with an escalation or de-escalation of remedial activities in a phased manner. The escalation of remedial 
activities in a phased manner would be based on specific analytical data and would include elements 
such as increased groundwater monitoring, sampling and analysis; increased reporting; installation of 
additional monitoring wells; updates of the groundwater flow and solute transport model; and, if 
necessary, installation of contingency groundwater extraction wells and implementation of the 
contingency remedy.  

The approach is depicted in Figures 16 and 17 of the PRAP and described in sections 4.2.1 through 4.2.3 
of the PRAP.  

4.2.1 Groundwater Monitoring Program 
Groundwater monitoring wells have been placed throughout the site to delineate the extent of the 1,1-
DCE plume and evaluate 1,1-DCE concentration trends and advective transport over the years. A 



2019 (YEAR 3) PERIODIC SITE REVIEW REPORT 

arcadis.com 
2019 year 3 periodic site review report_20191105 13 

focused group of wells were selected for the remedial action monitoring and are organized for the 
following purposes:  

• CSM wells – are used to monitor the core area of the 1,1-DCE affected groundwater 

• Key wells – are used to monitor 1,1-DCE primary transport pathways 

• Sentinel wells – are used to monitor the 1,1-DCE primary transport pathways upgradient of SRP 
water supply wells 21.5E-1.0S and 20.6E.1.1S 

• Water supply (SRP) wells – SRP water supply wells 21.5E-1.0S and 20.6E.1.1S are used to monitor 
for any presence of 1,1-DCE in the discharges from those wells, and 

• Water-level (WL) wells – are used only to measure water levels to support the groundwater flow and 
1,1-DCE transport assessments. 

The designated wells are depicted on Figure 2 and Table 4 summarizes the monitoring program. 
Groundwater monitoring activities consist of the following: 

• Measurement of water levels, including continuous water-level monitoring using data logging 
pressure transducers in a select number of wells 

• Collection of groundwater samples from monitoring wells and laboratory analysis of the samples for 
1,1-DCE using United States Environmental Protection Agency (USEPA) Method 8260B 

• Collection of water supply well discharge samples and laboratory analysis of the samples for 1,1-DCE 
using USEPA Method 524.2, and 

• Monitoring of water supply well pumping.   

The groundwater monitoring (1,1-DCE sampling and water level) frequency varies based on the level of 
monitoring and the purpose of the well (Table 4). These monitoring frequencies may be increased (or 
decreased), as described in Section 4.2 of the PRAP (Arcadis 2016). Groundwater monitoring data is 
assessed annually to evaluate the need for additional monitoring or contingencies (action levels) as 
described in the PRAP. The current action level is specified and in Section 4.4.  

The groundwater monitoring data are assessed and reported to the ADEQ annually by March 31st of the 
following year. The assessment includes verification of:  

i. ME Global’s industrial use of the groundwater  

ii. the designated uses of the canal water into which SRP water supply well 21.5E-1.0S discharges 
(Western Canal and Kiwanis Park Lake), and  

iii. the designated uses of the canal water into which SRP water supply well 20.6E-1.1S discharges 
(High Line Canal).  

The current and future water uses of groundwater are further evaluated in Section 6.2. 

4.2.2 Reporting 
Results from the groundwater monitoring activities completed in 2016, 2017, and 2018 were reported in 
the Second and Fourth Quarter 2016 Groundwater Monitoring Reports (Arcadis 2016, 2017), 2017 DCE 



2019 (YEAR 3) PERIODIC SITE REVIEW REPORT 

arcadis.com 
2019 year 3 periodic site review report_20191105 14 

Annual Groundwater Monitoring Report (Arcadis 2018), and 2018 DCE Annual Groundwater Monitoring 
Report (Arcadis 2019). These reports were reviewed and approved by the ADEQ (ADEQ 2016, 2017, 
2018, 2019).  

Annual reports will continue to be submitted to the ADEQ by March 31 in accordance with the PRAP and 
ROD. 

4.3 Current Action Level  
Action levels describe the groundwater monitoring actions and/or contingency remedial actions warranted 
based on the groundwater conditions and potential threat to nearby water supply wells at the site, as 
described in the ADEQ-approved PRAP. The action levels include the Base Level (default) and four 
action levels (1-4) that may be triggered depending on the groundwater conditions relative to the 
scenario-based criteria (see PRAP).  

The current action level is the Base Level, based on the groundwater monitoring completed through 2018 
and the results of the scenario criteria evaluations provided in the ADEQ-approved 2017 and 2018 
Groundwater Monitoring Reports (ADEQ 2018, 2019; Arcadis 2018, 2019). None of the action levels have 
been triggered to-date and Base Level monitoring was implemented in 2019. An action level assessment 
is completed annually based on the groundwater analytical results and hydrogeologic data and presented 
in the annual Groundwater Monitoring Reports.  

5. PROGRESS SINCE REMEDY IMPLEMENTATION 
The remedy (groundwater monitoring) was initiated in 2017 and is ongoing. The groundwater monitoring 
activities and results for 2017 and 2018 were summarized in the 2017 Annual Groundwater Monitoring 
Report (GWMR) and 2018 Annual GWMR, respectively. The following remedial activities were completed 
from 2017 to 2018: 

• Depth-to-water measurements, including continuous water level monitoring using data loggers were 
collected quarterly in 2017 and 2018 in accordance with the PRAP 

• Groundwater samples were collected during the 2nd and 4th quarters of 2017 and 2018 in accordance 
with the PRAP 

• An evaluation of low-flow-purging and sampling, and no-purge (i.e., passive diffusion bad [PDB] 
samplers) sampling methodologies (Arcadis 2018a) 

• Collection of water supply well discharge samples  

• Monitoring of water supply pumping 

• Evaluation of the criterion to determine whether to implement contingency actions or remedy 

• Submission of 2017 and 2018 Annual Groundwater Monitoring Reports. 

The remedy has been implemented as agreed upon in the ROD and no deficiencies occurred. 

To assess the progress since the remedy was implemented, Arcadis evaluated the activities that were 
completed compared to what was proposed in the PRAP, and 1,1-DCE concentration trends in 
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groundwater. The activities completed in 2017 and 2018 were consistent with what was proposed in the 
PRAP (groundwater monitoring and reporting). The analytical results and concentration trends are 
evaluated and discussed in Section 7.2.1.2. 

6. PERIODIC SITE REVIEW PROCESS AND FINDINGS 
The following sections describe the process of data gathering for this PSR Report. 

6.1 Administrative Components 
This PSR Report was prepared by Arcadis on behalf of VTI and included community notification and 
involvement (questionnaires), document review, and data review. Arcadis routinely visits the site at least 
twice per year and maintains communication with the current facility owner (ME Global), COT, and SRP. 
The SRP well discharge analytical results are provided to SRP following the sampling event as requested 
by SRP.  

This PSR was prepared following an approximately three-year term in accordance with the ROD (ADEQ 
2016). Arcadis, Rio Tinto, and ADEQ will determine the appropriate time for the next review, which is 
anticipated to be five years (Section 11). 

The components of the PSR process are discussed in the following sections: community involvement, 
document review, and data review. 

6.2 Community Involvement/Questionnaires 
A PSR questionnaire was sent to ME Global, SRP, and COT on April 26, 2019. Copies of the completed 
questionnaires are included in Appendix C.  

• ME Global, COT, and SRP’s current and foreseeable groundwater uses have not changed since the 
FS, PRAP, and ROD were approved 

o ME Global’s groundwater use is for industrial (back-up fire suppression) 

o SRP’s current groundwater uses included agricultural and recreational uses. SRP’s 
groundwater supply wells discharge to Highline Canal and the Western Canal that supply 
water to their customers for the stated uses. SRP anticipates future canal water uses will 
include potable (municipal) used.  

o COT water supply wells are located greater than ½ mile from the 1,1-DCE affected 
groundwater 

• COT plans to expand the existing groundwater recharge operations at Ken McDonald Golf Course 
located approximately 1 mile south of the facility in the future. 

The responses from questionnaires, as applicable, was considered during the data review and technical 
assessment in following sections.  

A copy of the PSR will be submitted to the local groundwater users (ME Global, SRP, and COT) and a 
public notice will be issued in a local newspaper following ADEQ approval of the PSR. 
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6.3 Document Review 
Background documents selected for review focused primarily on action taken during the period of this 
PSR, to evaluate the site status, details of the remedy implementation, and progress toward the goals 
and achieving the ROs. The evaluated reports included the FS Report, PRAP, Fourth Quarter 2016 
Groundwater Monitoring Report (Arcadis 2017), 2017 Annual Groundwater Monitoring Report (Arcadis 
2018b), and 2018 Annual Groundwater Monitoring Report (Arcadis 2019a).  

6.4 Data Review 
The data and analytical results in the Second and Fourth Quarter 2016 Groundwater Monitoring Reports 
(Arcadis 2017), 2017 Annual Groundwater Monitoring Report (Arcadis 2018b), and 2018 Annual 
Groundwater Monitoring Report (Arcadis 2019a) were reviewed and evaluated.  

6.4.1 Evaluation of Remedial Objective Metrics 
The ROs are detailed in Section 3.5 and assessed in 7.2.4 of this PSR. The ROs were met for this review 
period. The current action level is the Base Level and none of the action levels have been triggered to-
date. 

6.4.2 Operation, Maintenance, and Monitoring Results 
The current action level is the Base Level and none of the action levels have been triggered to-date. No 
active remediation or contingency actions (level 1 through 4) were required during this PSR period in 
accordance with the PRAP and ROD, as described in Section 4.3. 

The distribution of 1,1-DCE in groundwater in the D-, D2-, and D3-Zones shown on Figure 3 through 5 
indicate the extent of the 1,1-DCE greater than the AWQS does not extend to the SRP well 20.5E-1.1S 
but could extend to SRP well 21.5E-1.0S. However, SRP 21.5E-1.0S discharge concentrations are less 
than 1 µg/L and below the AWQS, as predicted. The distribution of 1,1-DCE changed slightly from 2016 
to 2018 as shown in Figures 3 through 5: 

• D-Zone: 

o No change but possible reduced footprint due to declining concentrations 

• D2-Zone: 

o Slight expansion on the central-east side of the plume where 1,1-DCE concentrations increased 
at monitoring well MW-32D2 from 3.8 to 14 µg/L and on the southwest toe-end of the plume 
where 1,1-DCE concentrations increased at monitoring well MW-38D2 from 15 to 36 µg/L 

• D3-Zone: 

o Slight expansion on the central portion of the plume where 1,1-DCE concentrations increased at 
monitoring well MW-34D3 from 1.6 to 5.2 µg/L and slight contraction on the southwest toe-end of 
the plume where 1,1-DCE concentrations decreased at monitoring well MW-38D3 from 40 to 23 
µg/L 



2019 (YEAR 3) PERIODIC SITE REVIEW REPORT 

arcadis.com 
2019 year 3 periodic site review report_20191105 17 

Groundwater analytical results provided in the 2017 and 2018 Annual GWMRs were used to calculate the 
mass discharge and estimate the expected future concentration of 1,1-DCE present in the water 
discharged from each of the SRP wells (Arcadis 2018b, 2019a). Additionally, groundwater samples were 
collected from both wells to determine the actual concentration of 1,1-DCE in the discharge and evaluate 
concentration trends over time. Both the calculated expected concentrations and actual sample 
concentrations remain well below the AWQS indicating the SRP wells uses have not been threatened 
(Arcadis 2018b, 2019a).  

1,1-DCE concentration trends at SRP sentinel monitoring wells in the D2- and D3-Zones (MW-34, MW-
36, and MW-33 for SRP well 21.5E-1.0S and MW-24, MW-38, and MW-34 for SRP well 20.6E-1.1S), are 
presented in Appendix B. The 1,1-DCE concentration trend graphs indicate the following: 

• SRP well 21.5E-1.0S sentinel wells: 

o D2-Zone 

- Monitoring wells MW-34D2 and MW-36D2 1,1-DCE concentrations have declined and are 
less than the AWQS 

- Monitoring well MW-33D2 1,1-DCE concentrations remain less than the laboratory reporting 
limit and the AWQS 

o D3-Zone: 

- Monitoring well MW-34D3 1,1-DCE concentrations have fluctuated greater than and less than 
the AWQS with no apparent trend, but, are currently less than the AWQS 

- Monitoring well MW-36D3 1,1-DCE concentrations increased in 2013 greater than the AWQS 
and have remained stable (flat) since 

- Monitoring well MW-33D3 1,1-DCE concentrations remain less than the laboratory reporting 
limit and the AWQS 

• SRP well 20.6E-1.1S sentinel wells: 

o D2-Zone 

- Monitoring well MW-24D2 1,1-DCE concentrations remained stable and less than the 
detection limit and the AWQS 

- Monitoring well MW-36D2 1,1-DCE concentrations fluctuated but remained less than the 
AWQS  

- Monitoring well MW-38D2 1,1-DCE concentrations increased since 2016  

o D3-Zone: 

- Monitoring well MW-24D3 has fluctuated greater than and less than the AWQS with no 
apparent trend 

- Monitoring well MW-36D3 increased in 2013 greater than the AWQS and has stayed flat 
since 

- Monitoring well MW-38D3 has no apparent trend and remains greater than the AWQS 
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The 1,1-DCE will continue to advect and potentially increase in certain downgradient wells as discussed 
and accounted for in the ADEQ-approved FS and PRAP (Arcadis 2014a, 2016). This is most likely to 
occur at sentinel wells downgradient from monitoring well MW-26D2 and MW-28D2 where 1,1-DCE 
concentrations are elevated compared to the downgradient sentinel wells (e.g., MW-38D2). The 
remaining sentinel monitoring wells are not expected to increase significantly further based on the 
reported data and trends. 

7. TECHNICAL ASSESSMENT 
The following is a technical assessment of the site based on the findings of this PSR. This assessment 
answers three basic questions:  

• Question A:  Is the remedy functioning as intended by the decision documents?  

• Question B:  Are the COCs, exposure assumptions, toxicity data, cleanup levels, and ROs used at 
the time of the ROD still valid?  

• Question C:  Has any other information come to light that could call into question the protectiveness 
of the remedy? 

7.1 Question A: Is the Remedy Functioning as Intended by the ROD 
Based on review of the documents, data, interviews, and monitoring, the selected remedy is functioning 
as intended by the PRAP and ROD. The PRAP was designed to account for changes in conditions and 
accounts for the advection of 1,1-DCE described in Section 6.4. 

7.2 Question B: Are the Exposure Assumptions, Toxicity Data, 
Cleanup Levels, and Remedial Objectives Used at the Time of 
the ROD Still Valid 

The exposure assumptions, toxicity data, cleanup levels, and ROs are still valid and as indicated in the 
following sections. 

7.2.1 Exposure Assumptions 
Several studies have been conducted at the site in order to evaluate the exposure pathways of 1,1-DCE 
to human receptors. The Final FS Report provided a human health assessment that identified and 
evaluated the potential exposure pathways for human receptors. As part of the site review, these 
exposure scenarios and associated assumptions were reviewed to assess whether they are still valid or 
require modifications. If modifications to the assumptions or new assumptions are warranted, they are 
presented in the following sections. The following sections summarize the evaluation and its findings for 
the two potential exposure pathways (soil and groundwater). 
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7.2.1.1 Soil Pathway   

The FS concluded 1,1-DCE in the soil does not pose a current or reasonably foreseeable risk to human 
health based the historical investigations that demonstrated 1,1-DCE concentrations were less than the 
Arizona residential SRL and the Arizona minimum GPLs. There are no new data or activities at the site 
that would change this conclusion and it remains valid. 

7.2.1.2 Groundwater Pathway 

There are three active water supply wells that create a potential exposure pathway between 1,1-DCE in 
groundwater and human receptors. One water supply well is owned and operated by ME Global (WS-1) 
and the other two water supply wells are owned and operated by SRP (20.6E-1.1S and 21.5E-1.0S). 

Water supply well WS-1 is located on the ME Global facility. The well is used for industrial (non-potable) 
purposes, primarily as a fire suppression back-up water supply. The FS concluded, the 1,1-DCE in the 
groundwater does not pose an appreciable risk to human health as a result of water from the well being 
used for industrial purposes and back-up fire suppression. As discussed in Section 6.2, the responses 
from ME Global to the questionnaire show the well is currently used for back-up fire suppression only and 
its use is not anticipated to change in the future. Additionally, ME Global does not have plans to install 
any other wells on their property. The peak 1,1-DCE concentrations in groundwater are less than the 
Arizona full body contact standard and have decreased over time (Section 3.3.2 and 6.4.2) further 
reducing potential for adverse exposure. Therefore, the FS exposure assumptions remain valid and ME 
Global’s well use is not considered potentially threatened.  

The other two water supply wells are SRP well 21.5E-1.0S which discharges into the Western Canal and 
SRP well 20.6E.1.1S which discharges into the High Line Canal. Water from both canals is presently 
used for irrigation purposes (Appendix C). Based on the available groundwater data, groundwater 
modeling, declining 1,1-DCE concentration trends, and the CSM, the FS concluded, the 1,1-DCE in the 
groundwater does not pose an appreciable risk to human health as a result of water being discharged 
from the wells into the canals, the irrigation use of water from the canals, or trespasser activity in the 
canals.  

Current and future groundwater uses along with groundwater data collected through 2018 were evaluated 
to assess the conclusion and assumptions from the FS. The results of the evaluation are as follows: 

• As discussed in Section 6.2, the responses from SRP to the questionnaire show well use has not 
changed and water from the canals is used for irrigation purposes. SRP anticipates groundwater use 
will change from irrigation to irrigation and potable water sometime in the future. SRP does not have 
plans to install any new wells within 1 mile of the site in the next 5 years. 

• The action level for the SRP wells is already based on the AWQS; therefore, the conclusion and 
exposure assumptions from the FS and PRAP with respect to well water usage remains unchanged 
and valid. Thus, the SRP’s groundwater uses are not threatened.  

• The potential threat to SRP wells will continue to be assessed annually in accordance with the PRAP 
and ROD as well as during future PSRs. 
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7.2.2 Toxicity Data 
The USEPA maximum contaminant level (MCL), the AWQS, and the water quality standards (A.A.C. R-
18-11 Appendix A) for 1,1-DCE have not changed since the PRAP and ROD were issued. The current 
toxicity data indicate 1,1-DCE is not a carcinogen and the USEPA 0.1 and 1.0 target hazard quotient tap 
(drinking) water screening levels are 28 ug/L and 280 ug/L, respectively (USEPA 2019). Thus, the current 
7 ug/L USEPA MCL and AWQS are overly protective. 

7.2.3 Clean-up Levels 
The clean-up levels are based on the uses of groundwater (see Section 3.2 and 6.2). SRP well 
groundwater is currently used for irrigation, but, may include drinking water (potable) use in the future 
(Appendix C). The AWQS has not changed. Therefore, the 7 ug/L AWQS (USEPA MCL) established for 
the SRP well discharge water clean-up level in the PRAP is still valid. 1,1-DCE concentrations in SRP 
well discharges are currently less than the AWQS. ME Global’s groundwater use is for industrial purposes 
and the current maximum groundwater concentration is less than the current, 46,667 ug/L Arizona full 
body contact standard (A.A.C. R-18-11 Appendix A). There are no anticipated changes to ME Global’s 
groundwater uses (Appendix C). Therefore, the 46,667 µg/L Arizona full body contact standard for ME 
Global’s groundwater use is still valid. 

7.2.4 Remedial Objectives 
The ROs for the site (ADEQ 2009, 2010) are: 

• To protect against a loss or impairment of each industrial use of groundwater pumped from ME 
Global’s groundwater supply wells that is threatened to be lost or impaired as a result of the 1,1-DCE, 
while such threat exists; and 

• To protect against a loss or impairment of each municipal, agricultural, industrial or other beneficial 
use of groundwater pumped from Salt River Project’s (SRP’s) groundwater supply wells that is 
threatened to be lost or impaired as a result of the 1,1-DCE, while such threat exists. 

These ROs are the basis of the ADEQ-approved remedy and ADEQ-approved contingency remedy for 
the 1,1-DCE affected groundwater (Arcadis 2014a, ADEQ 2014). The approved remedy and contingency 
remedy are, respectively, continued groundwater monitoring, and controlled migration coupled with 
continued groundwater monitoring.  

The ROs continue to be protective of human health and the environment. 

7.3 Question C: Has Any Other Information Come to Light that 
Could Call into Question the Protectiveness of the Remedy 

There is no information that calls into question the protectiveness of the selected remedy. The 
groundwater analytical results, groundwater flow data, action level assessments (Arcadis 2018b, 2019a), 
and responses from the stakeholders to the questionnaires (Appendix C) confirm the remedy is working 
and it protective. 
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8. ISSUES 
No issues were identified that adversely impact the protectiveness of the remedy. 

9. RECOMMENDATION AND FOLLOW-UP ACTIONS 
This PSR Report recommends the following: 

• Continued groundwater monitoring in accordance with the PRAP (currently Base Level). 

• Submission of annual groundwater monitoring reports that include an annual assessment of potential 
threats and the action levels. The action level may change depending on the threat level assessment.  

• Maintain communication with the ADEQ, ME Global, SRP, and COT regarding future land and water 
use plans (e.g., installation of a new SRP water supply well) on a periodic basis. 

• Submission of PSR Reports every five years to evaluate the protectiveness of the selected remedy 
and recommend changes, if warranted.  

10. PROTECTIVENESS STATEMENT 
Review of the site remedy demonstrates that it is currently protective of human health and the 
environment and those exposure pathways that could result in unacceptable risks are being controlled. 
The groundwater monitoring activities conducted in accordance with the PRAP and ROD are effective at 
monitoring the 1,1-DCE groundwater plume, assessing potential future threats, and protecting 
groundwater receptors. The nature and extent of the 1,1-DCE groundwater plume is adequately defined 
and its migration is generally consistent with predictions and the groundwater modeling presented in the 
Final FS Report.  

11. NEXT PERIODIC REVIEW 
Based on the nature of the 1,1-DCE affected groundwater, the CSM, the gradual changes in 1,1-DCE 
concentrations, the selected remedy, the annual threat assessments, the receptor exposure pathways, a 
periodic review period of five years is appropriate for the site. Therefore, the next PSR Report will be 
submitted to the ADEQ in five years (2024). The report will be based on groundwater monitoring results 
from 2019 through 2023. 
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APPENDIX A 

 

Groundwater Elevation Contours D-, D2-, and D3-Zones – 2016 to 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 
 
 
 
APPENDIX B 

 

1,1-DCE Concentrations Versus Time – PRAP Wells 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









































































 
 
 
 
APPENDIX C 

 

Completed Stakeholder Questionnaires 

 

 

 

 

 

 

 

 

 

 

 



Periodic Review Questions – ME Global 

Former Capitol Castings Facility VRP Site 
Tempe, Arizona 

FCC Questionnaire_ME GK 043019  1/3 

Name and Title:  Greg Kramer, Corporate Environmental Engineer 

Email and/or Phone:  gkramer@meglobal.com          (218)340-7698 

Date: 4/29/19 

 

1. Are you familiar with the Former Capitol Castings (FCC) Facility Voluntary Remediation 
Program (VRP and the 1,1-dichloroethene (1,1-DCE) affected groundwater (the FCC 
site)? 
Yes 
 

2. Are you aware of the FCC site information repository on the ADEQ website 
(https://azdeq.gov/node/3572)? 
Yes 
 

3. Are you familiar with the current status of 1,1-dichloroethene (1,1-DCE) impact to 
groundwater and the remedial action plan specified in the Record of Decision (ROD)? 
Yes 
 
 

4. Are you aware of the groundwater monitoring/remedial activities at the FCC site? 
Yes 
 
 

5. During the last 3 years have there been any changes to the ME Global’s groundwater 
management program that may affect the FCC site remedy? 
 
No 
 

6. Does ME Global have any wells within 1-mile of the FCC site other than water supply 
well no. 1?  A map showing the locations of wells within 1-mile of the 1,1-DCE -affected 
groundwater is attached as Figure 1. 

No 
 
 

7. What are the current uses of water in the wells within 1-mile of the FCC site (e.g., 
drinking water, industrial, fire suppression, monitoring, remediation, irrigation, recharge, 
etc.)? 

Back-up fire suppression 
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Former Capitol Castings Facility VRP Site 
Tempe, Arizona 

FCC Questionnaire_ME GK 043019  2/3 

8. Are there any proposed changes to the wells or current uses of water from the nearby 
wells (within 1-mile) in the next 5 years?  If yes, please describe the changes and the 
time frames for the proposed changes and any related agreements, permits or 
documents. 

No 
 
 

9. Is the property where these wells are located owned or leased? 

The well is owned and located on the property at 5857 South Kyrene Road 
 
 

10. If the property is leased, who is the owner of the property; how long is the lease term; 
and are there plans to renew the lease? 

NA 
 
 

11. Has ME Global ever detected 1,1-DCE in groundwater or other constituents that might 
have caused a problem in ME Global’s well(s)? 
This well has not been sampled in the last 20 years – no recent data is available. 
 
 

12. Do you anticipate that ME Global will install any groundwater wells within 1-mile of the 
1,1-DCE -affected groundwater in the next 5 years?  If yes, what will the water be used 
for (e.g. drinking water, water supply, monitoring, remediation, irrigation, etc.), where will 
they be installed, and what aquifers/depths will be targeted? 

No 
 
 

13. Do you feel well informed about the FCC site activities and progress? 
Yes 
 
 

14. Have there been any complaints, or violations or other incidents attributed to the FCC 
site activities? 
No 
 
 
 
 





mailto:Andrea.Martinez@srpnet.com
https://azdeq.gov/node/3572






Periodic Review Questions - SRP 

Former Capitol Castings Facility VRP Site 

Tempe, Arizona 

FCC Questionnaire_SRP 2019-6-6  4/4 

17. Do you feel well informed about the FCC site activities and progress? 

 

Yes.  SRP continues to support Arcadis and/or Victoria Technology in 

maintaining punctual and informative communication with SRP regarding FCC 

site activities and progress.   

 

18. Are you aware of any ongoing community concerns about the FCC site? 

 

No. 

 

19. When you have had to contact/work with Victoria Technology or Arcadis, on the FCC 

site, were your questions and concerns adequately addressed? 

 

Yes. 

 

20. What are the best ways for ADEQ, Victoria Technology, and Arcadis to continue to 

communicate with you? 

Email communication is the first preference, followed by phone communication. 

Please continue using Karis Nelson, Sr. Environmental Scientist 

(Karis.Nelson@srpnet.com; (602) 236-2916), as the point of contact for SRP. 

  

mailto:Karis.Nelson@srpnet.com


Periodic Review Questions – City of Tempe 

Former Capitol Castings Facility VRP Site 

Tempe, Arizona 

FCC Questionnaire_COT (Final) 1/4 

Justin Bern – Environmental Programs Supervisor for the City of Tempe 

Justin_Bern@Tempe.gov / (480) 350-2860 

May 31, 2019  

 

1. Are you familiar with the Former Capitol Castings (FCC) Facility Voluntary Remediation 
Program (VRP) and the 1,1-dichloroethene (1,1-DCE) affected groundwater (the FCC 
site)? 
 

The City of Tempe (COT) is familiar with the FCC VRP and the affected 
groundwater site. 

 
2. Are you aware of the FCC site information repository on the ADEQ website 

(https://azdeq.gov/node/3572)? 
 

COT is familiar with the FCC information repository on the ADEQ Website. 
 

3. Are you familiar with the current status of 1,1-DCE impact to groundwater and the 
remedial action plan specified in the Record of Decision (ROD)? 
 

COT is familiar with the current status of the remedial action plan in the ROD. 
 

4. Are you aware of the groundwater monitoring/remedial activities at the FCC site? 
 

COT is aware of the monitoring activities and “no-action” remedy for the FCC 
contamination in and around the FCC site. 

 
5. During the last 3 years have there been any changes to the City of Tempe’s (COT’s) 

municipal groundwater management program that may affect the FCC site remedy? 
 

COT is advancing plans toward fully implementing groundwater recharge at the 
Ken McDonald golf course (KMGC) in accordance with existing aquifer protection 
and groundwater storage facility permits.  Phased construction of two new 
recharge wells are planned to provide needed redundancy to the existing 
recharge well to achieve optimal recharge at this facility.  

 
The City is exploring the potential for expanding recharge capabilities at the 
KMGC facility. The FCC site remedy has the potential to impact the proposed 
recharge facility expansion. In addition to the existing wells listed here, COT is 
planning to develop two recharge wells in the next five years. They have not 
been built but will move forward with the ADEQ and ADWR-permitted wells.  See 
response to Q.8., below. 
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Former Capitol Castings Facility VRP Site 

Tempe, Arizona 

FCC Questionnaire_COT (Final) 2/4 

 

6. Does COT have any wells within 1-mile of the FCC site other than monitoring well MW-
5?  A map showing the locations of wells within 1-mile of the FCC site is attached as 
Figure 1. 

COT does own wells within one mile of the FCC site. They are as follows:  
 Monitoring Wells (MW) 1 – 5 – Monitoring Wells 
 Recharge Well 1 – Recharge Well 
 Ken McDonald Golf Course Irrigation Well – Irrigation Well 
 EPDS Well 17 (SRP-owned and operated / Shared use with COT) – 

Production Well 
 Permitted Recharge Wells 2 & 3 

 

7. What are the current uses of water in any COT wells within 1-mile of the FCC site (e.g., 
drinking water, water supply, monitoring, remediation, irrigation, etc.)? 

See answers to Question 6, above. 

8. Are there any proposed changes to the wells or current uses of water from the nearby 
wells (within 1-mile) in the next 5 years?  If yes, please describe the changes and the 
time frames for the proposed changes and any related agreements, permits or 
documents. 

COT is planning to develop two recharge well in the next five years. They have 
not been built but will move forward with the ADEQ and ADWR-permitted wells. 
The Underground Storage Facility permit allows for up to six wells and all 
affiliated pipelines and appurtenances. 
 

9. Is the property where these COT wells are located owned or leased? 

COT uses MW2 and 3 which are located within the boundaries of the SRP K-7 
facility.  Well 17 (SRP22E-1.5S) is on SRP land and all others listed above are 
on COT-owned property 

 

10. If the property is leased by COT, who is the owner of the property; how long is the lease 
term; and are there plans to renew the lease? 

COT does not own any well on leased properties. There is currently an access 
agreement for MWs on SRP property. 
 

11. Do you conduct any groundwater monitoring in a 1-mile area of the FCC site or review 
groundwater monitoring data? If so, can you share that data? 
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Former Capitol Castings Facility VRP Site 

Tempe, Arizona 

FCC Questionnaire_COT (Final) 3/4 

COT does regularly monitor and groundwater within the 1-mile area of the FCC 
site and the data is available as a matter of public record. 

 
12. Has the COT ever detected 1,1-DCE in groundwater or other constituents that might 

have caused a problem at the wells within 1-mile? 
 

COT has not observed 1,1-DCE in SRP Well 17, KMGCRW and MW2. COT has 
not sampled for 1,1-DCE in the other wells, identified above, within the 1-mile 
perimeter. 

 

13. Do you anticipate that the COT will install any groundwater wells within 1-mile of the 
FCC site in the next 5 years?  If yes, what will the water be used for (e.g. drinking water, 
irrigation, monitoring, remediation, recharge, etc.), where will they be installed, and what 
aquifers/depths will be targeted? 

 
COT plans to develop the long-term storage capacity for future recovery – AR 
Wells and install a possible replacement for irrigation well at KMGC. 

 
14. Do you feel well informed about the FCC site activities and progress? 

 
Yes, FCC has historically been proactive and provided information upon request.  

 
15. Have there been any complaints, or violations or other incidents attributed to the FCC 

site activities? 
 

COT is not aware of any complaints, violation or other incidents attributed to the 
FCC Site. Although, there is no known mechanism for Tempe become aware of 
complaints, violation or incidents if they weren’t directly reported to Tempe. 

 
16. Have there been any site visits, inspections, reporting activities conducted by COT 

related to FCC site? If so, please summarize. 
 

COT has not conducted any environmental-related site visits, inspections or 
reporting activities related to the FCC site. 

 
17. Do you know of any changes in the Local, State, or Federal regulation requirements that 

may affect the FCC site remedy or remedial objectives as specified in the ROD? 
 

COT is not aware of any changes in local regulatory requirements that may affect 
the chosen FCC site remedy of “no action” as specified in the ROD. 

 
18. Are you aware of any ongoing community concerns about the FCC site? 
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Former Capitol Castings Facility VRP Site 

Tempe, Arizona 

FCC Questionnaire_COT (Final) 4/4 

 
COT is not aware of current community concerns about the FCC Site but we can 
assist this request by including a questionnaire in the Tempe residential water 
bills within a 2.5mile perimeter of the plume. 

 
19. When you have had to contact/work with Victoria Technology or Arcadis, on the FCC 

site, were your questions and concerns adequately addressed? 

 

COT questions and concerns have been adequately addressed for past 
conversations. 

 
20. What are the best ways for ADEQ, Victoria Technology, and Arcadis to continue to 

communicate with you? 
 

The COT contact for environmental regulatory matters is Justin Bern, 
Environmental Programs Supervisor. 

 



 

 

 

Arcadis U.S., Inc.  

410 N. 44th Street 

Suite 1000 

Phoenix, Arizona  85008 

Tel 602 438 0883 

Fax 602 438 0102 

 

www.arcadis.com 
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